Ground-state properties of A = 20 nuclei ( 20 N, 20 O, 20 F, 20 Ne, 20 Na, 20 Mg) are described in the framework of Relativistic HartreeBogoliubov (RHB) theory. The model uses the NL3 effective interaction in the mean-field Lagrangian, and describes pairing correlations by the pairing part of the finite range Gogny interaction D1S. Binding energies, quadrupole deformations, nuclear matter radii, and differences in radii of proton and neutron distributions are compared with recent experimental data.
Introduction
Sizes, shapes and binding energies are fundamental characteristics of nuclei and reflect the basic properties of effective nuclear forces. The description of the generalized moments of the nuclear density distributions provides an important test for nuclear structure models. In particular, a description of ground-state properties of an isobaric sequence of nuclei tests the isovector channel of the effective nuclear force. The correct parameterization of this channel is essential for the description of structure phenomena in exotic nuclei far from β-stability. Mg. This last result has prompted several theoretical investigations, but the extremely small value for the matter radius of 20 O has not been reproduced in calculations which include the microscopic three-cluster model [2] , the Hartree-Fock model with Skyrme interactions [3, 4, 5, 6 ], a single particle potential model [5] , and the shell-model [6] . The experimental data on interaction cross sections of A = 20 isobars were also reviewed in Ref. [7] by using a variety of phenomenological and semi-microscopic models.
In the present analysis of the A = 20 isobaric sequence we employ the Relativistic Hartree-Bogoliubov (RHB) theory. Based on the relativistic meanfield theory and on the Hartree-Fock-Bogoliubov framework, the RHB theory provides a unified description of mean-field and pairing correlations. It has been successfully applied in the description of nuclear structure phenomena, not only in nuclei along the valley of β-stability, but also of exotic nuclei close to the particle drip lines. In particular, applications relevant to the present study include: the halo phenomenon in light nuclei [8] , properties of light nuclei near the neutron-drip [9] , reduction of the spin-orbit potential in nuclei with extreme isospin values [10] , the deformation and shape coexistence phenomena that result from the suppression of the spherical N=28
shell gap in neutron-rich nuclei [11] , properties of proton-rich nuclei and the phenomenon of ground-state proton radioactivity [12, 13] .
The relativistic mean field theory is based on simple concepts [14] : nucleons are described as point particles, the theory is fully Lorentz invariant, the nucleons move independently in mean fields which originate from the nucleon-nucleon interaction. Conditions of causality and Lorentz invariance impose that the interaction is mediated by the exchange of point-like effective mesons, which couple to the nucleons at local vertices. The single-nucleon dynamics is described by the Dirac equation
σ, ω, and ρ are the meson fields, and A denotes the electromagnetic potential. correlations, and a pairing field∆ which sums up the particle-particle (pp)
correlations. In the Hartree approximation for the self-consistent mean field, the relativistic Hartree-Bogoliubov equations read
whereĥ D is the single-nucleon Dirac Hamiltonian (1), and m is the nucleon mass. The chemical potential λ has to be determined by the particle number subsidiary condition in order that the expectation value of the particle number operator in the ground state equals the number of nucleons.∆ is the pairing field. The column vectors denote the quasi-particle spinors and E k are the quasi-particle energies. The RHB equations are solved self-consistently, with potentials determined in the mean-field approximation from solutions of Klein-Gordon equations for the sigma meson, omega meson, rho meson and photon field, respectively.
Ground-state properties of A=20 isobars
The details of the ground-state properties of the A = 20 isobaric sequence will depend on the choice of the effective nuclear interaction. In the last few years several new and more accurate parameter sets of meson masses and mesonnucleon coupling constants for the effective mean-field Lagrangian have been derived. Due to large uncertainties in the experimental data, older effective interactions were not specifically designed to describe ground-state isovector properties. Only more recently have isovector properties been included in the set of data on which the effective interactions are adjusted. In the relativistic mean-field model, perhaps the most accurate set of meson masses and meson nucleon coupling constants is NL3 [15] . In most recent applications of the RHB theory we have used the NL3 effective interaction for the mean-field Lagrangian, and the pairing field has been described by the pairing part of the Gogny interaction with the D1S parameter set [16] . This force has been very carefully adjusted to the pairing properties of finite nuclei all over the Bogoliubov model for deformed nuclei can be found in Ref. [13] .
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where R 0 is the half-density radius. The surface thickness and diffuseness 
